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(54) Electrical connector 

(57) A connector (10) is provided with a plurality of 

electrical contact elements (19). which are disposed 
inside a connector housing (1 6) and provided with a first 
connection end for a plug and a second connection end 
(43) for plug-in connection to plated-through holes of a 
printed-circuit board (11) or the like, and with a device 
(23) for fastening and retaining the connector housing 
(16) in a correctly fitting manner. So that the connector 
is easier to assennble and lakes up less surface area on 



the printed-circuit board, it is provided that the fastening 

and retaining device (23) comprises an integral pin-like 
element (26). which at its plug-in end (28) for the plaled- 
through hole of the printed-circuit board (11) Is 
designed with axial gearing extending over its periphery, 
wherein the tooth system (31) and the plated-through 
hole of the printed-circuit board may be brought 
together in the manner of a press fit. 
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Description 

[0001] The present invention relates to a connector 
according to the preamble of claim 1. 
(0002) In such a connector manufactured by the 5 
applicant, the device for fastening and retaining the con- 
nector housing on the printed-circuit board or the like 
comprises a fixing angle, a sleeve element axially slit at 
one end and an internally threaded sleeve. Said three 
components have to be assembled in such a way that w 
the sleeve element is fastened to the fixing angle and 
penetrates one end of the latter to such an extent that its 
outwardly projecting, axially slit end region fits in a radi- 
ally resilient manner Into a plated-through hole of the 
printed-circuit board, and that the internally threaded is 
sleeve is connected, with the interposition of a connec- 
tor housing region, by soldering or compression to the 
other end of the fixing angle. This is costly, both in terms 
of manufacture and assembly 

(0003] The object of the present invention is there- 20 
fore to provide a connector of the type described initially, 
which is easier to assemble in the region of the fasten- 
ing and retaining device for plug-in connection to a 
printed-circuit board and the fastening and retaining 
device of which takes up less surface area on the 25 
printed-circuit board. 

(00041 To achieve said object, the features indi- 
cated in' claim 1 are provided in a connector of the type 
described. 

[COOS] By virtue of the measures according to the 30 

invention laborious and expensive, assembly of the fas- 
tening and retaining device is avoided on account of the 
latter comprising a single piece. Furthermore, the pin- 
like element may be connected quickly and easily to the 
printed-circuit board. By virtue of the pin-like refinement 35 
only a little more surface area is taken up around the 
plated-through hole in the printed-circuit board. An 
advantageous refinement arises in said case from the 
features of claim 2. 

[0006] A posittonally accurate association of the 
contact elements with the printed-circuit board is 
achieved by the features according to claim 3. In said 
case, it is advantageous to provide the features accord- 
ing to claim 4. 

[0007] The connector may. for example, be dis- 45 
posed at right angles to the surface of the printed-circuit 
board and connected to the latter. When the features 
according to claim 5 are provided, a parallel, low-lying 
arrangement of the connector relative to the printed-cir- 
cuit board is achieved. 

[0008] Assembly of the fastening and retaining 
device on the connector housing is further simplified 
when the features according lo claim 6 are provided. By 
said means, just as with the plug-in connection of the 
end of the pin-like element into the printed-circuit board, 55 
a simple axial plug-in motion is also sufficient here. In 
said case, the features according to one or more of 
claims 7 to 9 are advantageously provided. 
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[0009] Assembly of the pin-like element on the con- 
nector housing is further simplified by virtue of the fea- 
tures according to claim 10. In said manner, the pin-like 
element may be threaded by its end used for the con- 
nection to the printed-circuit board through the receiver 
of the connector housing. To said end, the connector 
housing is advantageously refined in accordance with 
the features of claim 11. 

[0010] A further improvement and simplification of 

the assembly and/or plug-in connection of the connec- 
tor on a printed-circuit board simultaneously combined 
with the simplest possible design of a suitable assembly 
tool is achieved when the features according to claim 1 2 
are provided. 

(0011] Further details of the invention are evident 

from the following description, in which the invention is 
described and explained in detail with reference to an 
embodiment which Is illustrated in the drawings. Said 
drawings show: 

Fig. 1 a perspective view of a connector according 
to a preferred embodiment of the present 

invention; 

Fig. 2 an enlarged perspective view of a bent pin- 
like element for fastening and retaining the 
connector on a printed-circuit board; and 

Fig. 3 a view as in Fig. 2 but of a straight pin-like 
fastening and retaining element. 

[0012] The connector 10 illustrated in Fig. 1 is con- 
nectable by its front end to a printed-circuit board 11 or 
the like, which is merely indicated by dash-dot lines, and 
is used at its back end lo receive in a removable manner 
a non-illustrated matching plug. In the present illus- 
trated embodiment, the connector 10 lies parallel to the 
surface 12 of the printed-circuit board 11 and is con- 
nectable to the latter simply by insertion in the direction 
of the arrow A. 

[0013] The connector 10 has a two-part connector 

housing 16. of which the back housing part 17 is used to 
receive the non-illustrated plug in a removable, latcha- 
ble manner and the front housing part 18 holds a plural- 
ity of electrical contact elements 19, which penetrate as 
far as into the back housing part 17. The two housing 
parts 17 and 18. which In their main region are formed 
in a hollow manner, have laterally protruding wings 21, 
22, which are each provided with a drilled hole 24 and 
are connected to one another by crimping and are used 
lo receive a "fastening and retaining device 23 for fixing 
and retaining the connector housing 16 in the correct 
positten and in a correctly fitting manner against the 
printed-circuit board 1 1 . 

[0014] The fastening and retaining device 23 com- 
prises two identical, integral pin-like elements 26. fur- 
ther details of which are shown in Fig. 2. The pin 
element 26 formed from a metal comprises a middle pin 
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region 27 benl at an angle"; here at right angles, the 
shorter portion of which is equipped with a plug-in end 
28 for a plated-lhrough hole of the printed-circuit board 
1 1 and the longer portion of which is equipped with a 
plug-in region 29 for the connector housing 16. 5 
[0015] The plug-in end 28 for the printed-circuit 
board 11 has an axial tooth system 31, which is 
arranged so as to be distributed uniformly over its 
periphery and verges at the free end into a smooth cone 
32. At the other end of the tooth system 31 the plug-in to 
end 28 has an insertion-limiting stop in the form of an 
annular collar 33. The outside diameter of the relatively 
tapering- and sharp-edged tooth system 31 is designed 
for a so-called press fit. I.e. the outside diameter is min- 
imally greater than the inside diameter of the plated- is 
through hole of the printed-circuit board 11 so that by 
virtue of the tooth system 31 cutting into the inner 
periphery of the plated-lhrough hole of the printed-cir- 
cuit board both an electrical contacting and a mechani- 
cal press-fit connection Is achieved. 20 
[0015] The plug-in region 29, like the plug-in end 
28. is provided with an axial tooth system 36 arranged 
so as to be distributed uniformly over its periphery. Said 
region of the tooth system 36 verges via a smooth cone 
37 into the adjoining portion of the pin region 27 and is 25 
covered at the other end by a coaxial internally threaded 
sleeve 38. The axial length of the tooth system 36 corre- 
sponds approximately to the thickness of the wings 21 
and 22 of the connector housing 16, just as the axial 
length of the tooth system 31 corresponds to the thick- 30 
ness of the printed-circuit board 11. The internally 
threaded sleeve 38 has a diameter slightly greater than 
the tooth system 36 so that its annular end face 39 
serves as an insertion-limiting stop and lies against the 
wing 21 of the back housing part 17, The internal thread 35 
of the sleeve 38 is used to screw-fasten a non-illustrated 
plug, which is to be inserted into the connector housing 
16. Here too, the outside diameter of the relatively 
tapering- and sharp-edged tooth system 36 is minimally 
greater than the inside diameter of the drilled hole 24 in 40 
the wings 21. 22 so thai, here too. a so-called press fit 
arises. 

[0017] Manufacture and assembly of the device 23 

for fastening and retaining the connector 10 on the 
printed-circuit board 1 1 is effected as follows: 45 
(001 8J The pin element 26 is manufactured in a 
suitable manner in accordance with Fig. 3 as a straight 
component 26". For fastening the connector 10 to the 
printed-circuit board 11 In the manner illustrated in Fig. 
1. the pin element 26' in its pin region 27' having the 50 
smallest diameter is bent into the pin region 27 extend- 
ing at right angles (Fig. 2). 

[0019) As the diameter of the tooth system 31 and 
of the annular collar 33 is in each case smaller than the 
diameter of the tooth system 36, the bent pin element 55 
26 is threaded by its front end having the cone 32 
through the drilled hole 24 in the wings 21 and 22 of the 
connector housing 16 and Is then pressed with the aid 



of the tooth system 36 in the correct position into the 
drilled hole 24 and retained by means of the said press 
fit. In said case, the pressing of the tooth system 36 Into 
the housing wings 21 and 22 Is effected until the annular 
end face 39 rests against the back housing part wing 
21. 

[0020] Once both pin elements 26 have been 
brought into said position shown in Fig. 1 , the connector 
10 is placed with the aid of a further tool (not shown) 
onto the printed-circuit board 11. wherein both the pin 
elements 26 of the fastening and retaining device 23 
with their plug-in ends 28 and the ends 42. yet to be 
described, of the electrical contact elements 19 are 
pressed into the respective plaled-through holes of the 
printed-circuit board 11. The non-illustrated tool is 
applied against the end or face of the annular collar 33 
of the pin element 26 remote from the tooth system 31 , 
thereby allowing the application of a force for pressing 
the tooth system 31 into the p!ated-th rough hole of the 
printed-circuit board 11 . As a result, the pin elements 26 
are electrically and mechanically connected or secured 
to the printed-circuit board 1 1 and fixed. 
[0021] The electrical contact elements 19 comprise 
contact ends 41 and 42, which are disposed at right 
angles to one another and of which the contact ends 41 
are held in the housing 16 and the contact ends 42 are 
equipped with an axlally slit resilient receiver 43. Said 
receiver 43 is disposed substantially in the plane of the 
tooth system 31 of the pin elements 26 so that, with 
insertion of the pin elements 26 into the printed-circuit 
board, the radially resilient receivers 43 of the contact 
elements 19 simultaneously move into the correspond- 
ing plated-through holes and establish electrical contact 
with the printed-circuit board 11. The contact elements 
1 9 are of a right-angled design. Their components form- 
ing the resilient receiver 43 have in axial extension of 
the receiver 43 a flat surface 44. against which the pre- 
viously described assembly tool may optionally be addi- 
tionally applied. 

[0022] Even though in the illustrated embodiment 

according to Fig. 1 the contact elements 19 are shown 
in the form of high-current contact elements, it is self- 
evident that the nature and manner of the fastening and 
retaining device 23 allows its use also with differently 
designed electrical contact elements. 
[0023] Besides the axial tooth system shown in the 
embodiment, other configurations of the peripheral sur- 
face or core, e.g. a slot or groove, are possible for 
achieving a press fit in the respective hole, 
[0024] In the illustrated embodiment, the mounting 
of the connector 10 on the printed-circuit board 11 is 
effected in such a way that the connector 10 is disposed 
parallel to the surface 12 of the printed-circuit board 1 1 
and the press-in connecting motion is effected at right 
angles to the printed-circuit board surface 12. It is self- 
evident that the pin elements 26 may be used also in the 
straight manner illustrated In Fig. 3 when the connector 
10 is to be disposed, not parallel, but at right angles to 



5 



EP 1 087 466 A2 



6 



the surface 1 2 of the printed-circuit board 1 1 . It is further 
self-evident that the pin elements 26 may be bent, not at 
right angles, but at an obtuse angle when a correspond- 
ing position of the connector 10 relative to the surface 
12 of the printed-circuit board is desired and/or neces- 
sary. 

Claims 

1. Connector (10), having a plurality of electrical con- 
tact elements (19), which are disposed inside a 
connector housing (16) and provided with a first 
connection end, e.g. for a plug, and a second con- 
nection end (43) for plug-in connection to plated- 
through holes of a printed-circuit board (1 1) or the 
like, and having a device (23) for fastening and 
retaining the connector housing (16) in a correctly 
fitting manner 
characterized in 

that the fastening and retaining device (23) conv 
prises an integral pin-like element (26), which at Its 
plug-in end (28) for the plated-through hole of the 
printed-circuil board (11) is so designed that it may 
be brought together In the manner of a press fit with 
the plated-through hole of the printed-circuit board. 



8. Connector according to claim 7. characterized in 
that the insertion-limiting stop is formed by the col- 
lar (39) of a cylinder element (38). 

5 9. Connector according to claim 8. characterized in 
that the cylinder element (38) has an internal 
thread. 

10. Connector according to at least one of the preced- 

10 ing claims, characterized in that the plug-in end 

(28) has a smaller diameter than the plug-in region 

(29) . 

11. Connector according to at least one of the preced- 
15 ing claims, characterized in that the connector 

housing (16) has two lateral wings (21 , 22). in each 
of which a pin-like element (26) is held. 

12. Connector according to at least one of the preced- 
20 ing claims, characterized in that the integral pin- 
like element (26) is provided with an application 
region for a force acting in the direction of insertion. 
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2. Connector according to claim 1 , characterized in 

that the element (26) at its plug-in end (28) for the 
plated-through hole of the printed-circuit board (11) 
is designed with axial gearing extending over its 30 
periphery, wherein the tooth system (31) and the 
plated-through hole of the printed-circuit board may 
be brought together in the manner of a press fit. 

3. Connector according to claim 1 or 2. characterized 35 
in that the plug-in end (28) of the pin-like element 
(26) is provided with an insertion-limiting stop (33). 

4. Connector according to claim 3, characterized in 
that the insertion-limiting stop is formed by the col- 40 
lar (33) of a disk. 

5. Connector according to at least one of claims 1 to 4, 
characterized in that the pin-like element (26) is 
bent at an angle, preferably at right angles. 45 

6. Connector according to at least one of the preced- 
ing claims, characterized in that the pin-like ele- 
ment (26) at its plug-in region (29) for the connector 
housing ( 1 6) is designed with axial gearing extend- so 
ing over its periphery, wherein tooth system (36) 

'• and connector housing drilled hole (24) may be 
brought together in the manner of a press fit. 

7. Connector according to claim 6, characterized in ss 
that the plug-in region (29) is provided with an 
insertion-limiting stop (39). 
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